For China's inefficient foreign exchange market, as the foreign exchange market is difficult to clear in time, so the foreign exchange market pressure always exists. Therefore, the in-depth study and discussion of China's foreign exchange market pressure issue has important practical significance. This paper applies Lance Girton and Don Roper's monetary model of exchange market pressure to China's experience. The purpose of this paper is mainly to test whether the excess supply of money in China can be absorbed by some combination of the change in exchange rate and the change in foreign reserves. The results of empirical analysis indicate that the basic theoretical proposition is accordant with the practice.
Introduction
Exchange rate and foreign exchange play a very important role in economic operation and development for a country. Since the reform and opening up, China's exchange rate and foreign exchange management system has undergone a continuous reform process, and has initially realized the operation and management of marketization. However, because China's market economy system is not perfect, there are many imperfections in China's exchange rate and foreign exchange system. This led to the long-term pressure of China's foreign exchange market, and sometimes it even requires the strong regulation of the government to gradually release the pressure. Therefore, the study and discussion on the problem of China's foreign exchange market pressure have important practical significance.
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The monetary approach to the balance of payments has received considerable attention. However, most of the empirical studies are based on a small country with fixed exchange rates [1] [2] . Therefore, its application is greatly restricted.
To solve this problem, Lance Girton and Don Roper (1977) designed the monetary model of exchange market pressure. The so-called "exchange market pressure", according to Lance Girton and Don Roper's definition [3] , is the pressure on foreign exchange reserves and exchange rate when there exists an excess of domestic money supply over money demand in a managed floating exchange rate regime. The basic theoretical proposition is that any such excess supply of money can be relieved by foreign exchange depreciation, a loss in foreign reserves, or, in the context of a managed float, by some combination of them [4] . Lance Girton and Don Roper's monetary model of exchange market pressure was specifically designed for the Canadian managed float during the period 1952-62 [5] . In the analysis for the Canadian, Lance Girton and Don Roper used two country factors concerned of Canadian and the U.S. to test the model. Based on the G-R model, the Connolly and Silveira (1979) made a simplified G-R model only considering a tested country factor concerned for Brazil monetary experience during the period 1955-75. Modeste (1981) and Kim (1985) applied same simplified model to Argentina experience in the 1970s and Korea experience for the period from March 1980 to July 1983, respectively [6] [7] . All their empirical analysis made expected results.
As compared with the Argentina's and the Korea's, the foreign exchange market scales of China are comparatively greater and steadier. Especially, since January 1994, the Renminbi exchange rate has made a frequent and continuous change despite being strictly limited in a narrow band. Meanwhile, China's foreign reserves have been quickly increasing, so the greater exchange market pressure mainly comes from the changes in foreign reserves to a great extent.
Obviously, China's experience provides another good opportunity for testing the monetary model of exchange market pressure.
We used the data for 1994-2008 to test China's foreign exchange market pressure. The results show that China's foreign exchange market pressure is mainly absorbed by foreign exchange reserves, but the role of exchange rate does not seem to be significant. This can be due to the beginning of the formal implementation of a single market exchange rate system from 1994, so China's foreign exchange market was still in an unstable state. In particular, the country made relatively strict management on foreign exchange market, and the amplitude of exchange rate fluctuation was limited to a small scope. Therefore, the test results of using so period data may not be accurate. In recent years, as China has allowed greater exchange rate fluctuations, so at least in theory, the role of exchange rate in the adjustment of foreign exchange market pressure will be more and more significant. This paper attempts to use the latest data to re-examine the pressure of China's foreign exchange market to provide theoretical basis for policy practice.
The remainder of this paper is as follows. Section II explains exchange rate X. S. Dou and foreign exchange system reform in China. Section III sets a simple monetary model of exchange market pressure. In Section IV, empirical results generated from estimating the EMP equation are reported. Section V discusses the further reform of China's exchange rate and foreign exchange system. Finally, this paper summarizes the main conclusions of the paper.
Exchange Rate and Foreign Exchange System Reform in China
China's exchange rate and foreign exchange management system has experienced the reform and transformation from planned management to marketoriented management. Before 1980, China had been practiced official exchange rate system in a long period of time, which was strictly controlled by the state.
The basic characteristic of this exchange rate and foreign exchange management system is that the state exercises strict control over foreign exchange, and all foreign exchange earnings have to be submitted to the state. And the plan of demand for foreign exchange is required to be submitted to foreign exchange management department in advance. Only after the plan is examined and approved, the corresponding foreign exchange quota can be obtained for import payment. The exchange rate is entirely determined by the state, while the state often makes necessary adjustments in accordance with economic situation. Because of the needs for the country's imports, the RMB currency has been highly overvalued in this period.
China had been practiced a double exchange rate system from 1981 to 1993 to transit from the planned system to the market system. The characteristic of this exchange rate system is the co-exist of the official exchange rate and the trade settlement exchange rate (market exchange rate) used for import and export trade settlement and the economic performance accounting of foreign trade firms. At the same time, the state deliberately lowered the official exchange rate to gradually move closer to the trade settlement exchange rate. In addition, the state implemented the new system of foreign exchange settlement and sale, and abandoned old strict foreign exchange approval system. For example, the establishment of special foreign exchange management agency (the national bureau of foreign exchange administration), the establishment of foreign exchange retention system for firm, the establishment of foreign exchange swap markets, the implementation of individual foreign exchange rate retention system, the establishment of foreign exchange business system and the coexistence of a variety of financial institutions dominated by Chinese central banks, and so forth. 
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In fact, China's exchange rate and foreign exchange management has been in transition from the planned economic system to the market economy system to lay the foundation for the final implementation of a single exchange rate and foreign exchange system since 1981. However, China's exchange rate and foreign exchange management system still belongs to the administrative system, while the role of market mechanism is still very limited in this period. China has abolished the double exchange rate system and implemented a single managed floating exchange rate system based on foreign exchange market since 1994. At first, foreign exchange settlement system was practiced and the proportional retention system of foreign exchange was cancelled, while the bank sale of foreign exchange system and conditional convertibility for the RMB was carried out and a unified national inter-bank foreign exchange trading market was established. Since then, China has completely eliminated the trading restrictions for foreign exchange to achieve full convertibility under current accounts. At this point, the official exchange rate and the market exchange rate of RMB are fully unified [8] .
At present, although both the formation and regulation of RMB exchange rate and foreign exchange management have basically realized the marketization, the market-oriented management level of exchange rate and foreign exchange is still low compared with the developed countries. Especially, there is still the administration-oriented hard management in a certain degree. Therefore, the domestic foreign exchange market is still in development and improvement, while the excessive management but insufficient floating of RMB exchange rate is obvious. Therefore, China's exchange rate and foreign exchange management system needs further be reformed and improved.
Methodology and Model
The formal monetary model is set around the notion of money demand and money supply, and based on two basic conditions of the equilibrium condition for the monetary sector and the imposition of purchasing power parity. The model can be expressed with the following equations:
where M in Equation (1) is nominal money supply defined as the sum of net foreign assets, R, and domestic credit, D. L in Equation (2) is demand for money taking a simple form of the Cambridge cash balance, where k is the fraction of people hold in the form of money balances, and P and Y stand for the domestic price level and real income, respectively. Equation (3) is the condition of purchasing power parity, where E and P * stand for the nominal exchange rate and the foreign price level, respectively. Equation (4) is the condition of the equilibrium for the monetary sector.
Substituting (3) into (2), and (1) and (2) into (4), differentiating logarithmically, and expressing the result in terms of percentage changes, the following empirical equation corresponding to G-R's exchange market pressure is obtained:
where r is the change in foreign reserves as a proportion of the money supply, e is the percentage appreciation of the exchange rate, d is the change in domestic credit as a proportion of the money supply, p * is the percentage appreciation of the foreign price level, and y is the percentage appreciation of real income.
Equation (5) states that if the growth rate of world prices and permanent income is given, any change in the growth rate of domestic credit can be absorbed by the change in foreign reserves, or the change in exchange rates, or some combination of them.
Empirical Results
The empirical analysis is carried out with quarterly data over the period 2010:1 Table 2 ) [9] .
Therefore, the cointegrated system with the OLS method may be formulated.
The results of regression, reported in regression Equation (1) in Table 3 This indicates that the Equation (1) is not fair.
Another test of the exchange market pressure model is to view whether or not the measure r + e is sensitive to its composition between exchange rate and reserve change. To do this, another independent variable, Q = e/r, is added the right-hand side of equation (5) Table 2 ).
The results are reported in regression Equation (2) Table 1 ).
However, because there is serious multicollinearity between r, d, p * and y, the Johansen cointegration test is invalid. Even if the econometric equation was established, the results are not good (see regression Equation (3) in Table 3 ). This finding implies that exchange market pressure in China is difficult to be completely absorbed through adjustments in foreign reserves.
The next test to be performed is to use the variable e as sole dependent variable. ADF unit tests suggest that e, d, p * , and y are integrated of order 1 respectively (see Table 1 ), and the Johansen cointegration test further shows that e is cointegrated with d, p * and y (see Series 4 in Table 2 ). Therefore, the cointegrated system in the OLS method may be formulated. The results are reported in regression Equation (4) in Table 3 . In regression Equation (4) 
Discussion

Structural Change in Foreign Exchange Markets
We have used the data from 1994 to 2010 to test, and concluded that using foreign exchange reserves and exchange rate sum (r + e) as an explained variable were superior to one of them (r or e). However, it (r + e) is not sensitive to the ratio of exchange rates to foreign exchange reserves (e/r) (see Table 4 ). Another interesting thing is that, only using foreign exchange reserves (r) as an explained variable has relatively good regression results with data from 1994 to 2010 (see Table 4 ). However, if using new data (2010: 1 to 2017: 1) to do regression has wrong symbols, and foreign price (p * ) and domestic income (y) have statistically insignificant impact on foreign exchange reserves (r) (see Table 3 ). This shows that China's foreign exchange market has undergone significant changes. Although China has implemented a single managed floating exchange rate regime and deregulated foreign exchange since 1994, it is a gradual process of deregulation and China has strengthened its control over exchange rates and foreign exchange in the period of the East Asian financial crisis in 1998. Obviously, China has not really realized the market-oriented management of exchange rate and foreign exchange in the period 1994-2010. In addition to having a strong central government management tradition for China, it is more important that China's foreign exchange market has not really formed in this period. Therefore, the administrative exchange rate and foreign exchange system in this period are obvious, which led to the limited change in exchange rate (RMB appreciation) and increasing in foreign exchange reserves. Note: All equations were run using the OLS technique. The numbers in parentheses below the estimated coefficients indicate t-values; *, ** and ***indicate the significant at the 10%, 5% and 1% level, respectively. R 2 = coefficient of determination; F = F-statistic; D.W. = Durbin-Watson statistic; SER = standard error of the regression; SSR = sum of squared residuals; Other symbols are defined in the text. Source: [13] .
China's foreign exchange market has been in developing after 2010. In particular, the people's bank of China introduced a new foreign exchange market management system, allowing for greater exchange rate fluctuations and less restrictions on foreign exchange transactions in July 2014. Because of the greater change in exchange rates and foreign exchange reserves, the common role of foreign exchange reserves and exchange rate (r + e) seems to be greater. This explains that the foreign exchange reserves and exchange rate sum (r + e) as the explained variable is better than those of only one explained variable r or e. As for the foreign exchange reserves are not sensitive to change in foreign prices (p * ) and income (y), it may be related to the fact that the sustaining growth of China's foreign exchange reserves in a long period of time is not related to the domestic and foreign economic growth. It is worth affirming that China's exchange rate and foreign exchange management system has been in constant reform and improvement, and will eventually form a highly developed exchange rate and foreign exchange market system [10] .
Exchange Rate Formation and Management Marketization
The formation of exchange rates between RMB and foreign currency depends on both domestic foreign exchange market and international foreign exchange market. The exchange rate of the RMB to the United States Dollar, the Euro, the Hongkong Yuan, the British Pound, the Malaysian Ringgit, the Ruble, the Aus- The trading price of RMB to the US Dollar may fluctuate within the range of 2% on the central parity of the RMB to the US Dollar released by the China foreign exchange trading center. The trading price of RMB to the Euro, the Hongkong Yuan, the British Pound, the Australian Dollar, and the New Zealand Dollar may fluctuate within a range of 3% on the central parity of the corresponding currency issued by the China foreign exchange trading center. The trading price of RMB to the Malaysian Ringgit and the Russian Ruble is within the range of 5% on the central parity of the corresponding currency issued by the China foreign exchange trading center [11] .
The exchange rate of RMB to other currencies is made through cross calculation according to the exchange rate of RMB to the US Dollar in domestic foreign exchange market and the exchange rate of these currencies to the United States Dollar in the international foreign exchange market. Obviously, the formation of the RMB exchange rate has realized marketization operation. The country's management of exchange rate is mainly reflected on the fluctuation range of current exchange rate around the central parity. At present, domestic foreign exchange market is still relatively strictly managed by the Chinese government. However, China will gradually learn from the international advanced management experience to achieve the full integration of Chinese foreign exchange market with the international foreign exchange market.
Co-Movement between Exchange Rate and Interest Rate
As there is an intrinsic correlation between exchange rate and interest rate, so they jointly determine the macroeconomic equilibrium under the conditions of open economy. However, at this stage, China has not realized the interest rate marketization, which limits the marketization of exchange rate. Therefore, China should greatly promote the reform of the exchange rate and interest rate marketization operation in the future, both of which are indispensable. Otherwise, China's overall financial reform is difficult to achieve substantial progress.
For the reality of China, the key to the reform of interest rate marketization is how to promote the reform of domestic financial system, especially the cultivation and development of micro financial institutions, including banking financial institutions, non-bank financial institutions and financial intermediaries. Overall, China's financial institutions are mainly based on the banking financial institutions, and China has a large proportion of banks in the banking financial institutions, which led to the problem of low financial efficiency and financial repression. Therefore, it is urgent and necessary for China to cultivate and develop effective micro financial institutions. The most feasible way is to cultivate and develop private financial institutions and introduce foreign financial institutions, so as to promote the reform and innovation of the whole financial institutions.
The key point of another reform is to strengthen the construction of domestic financial market, including funds market and capital market. From the international perspective, the current financing system in the world includes two types of the bank-oriented financing system and market-oriented financing system. China's history and realistic situation determines that at least in the present stage, China should take the bank-oriented financing system as the main body. However at the same time, China should also give full play to the role of the capital market to make up for the lack of bank financing. In general, China's capital market has still a deep-seated problem of lack of competitiveness at the current stage. Therefore, how to significantly improve the efficiency of the capital market is the focus of future reform. China has not formed an effective capital market, as market system and market supervision have still many problems. However in terms of reality, it is difficult to solve many problems at least in the short term, which it is necessary to do long-term unremitting efforts [12] .
Concluding Remarks
The empirical analysis suggests that the experience of China for the period from the first quarter, 2010 to the first quarter, 2017, provides a good example of the foreign exchange market in which the exchange market pressure of a country can be alleviated by combining change in one's reserves with change in one's exchange rates. The empirical analysis also suggests that the measure of exchange market pressure heavily depends on its composition between exchange rate and foreign exchange reserves. The evidence shows fairly well that most exchange market pressure in China is mainly absorbed through their joint adjustments in exchange rate and foreign reserves. The policy implication from the above-mentioned conclusions is that, in order to efficiently alleviate the exchange market pressure of China, the authorities should properly adjust the foreign reserves of the state and the exchange rates of the RMB, simultaneously. However, the change in the RMB exchange rates has been always limited in a very narrow band since 1997, and the exchange market pressure of China is hard alleviated mainly by means of the change in foreign reserves. This has made a lot of negative impact on the economy and the policy of China. On the one hand, a managed floating exchange rate system has not been actually brought into effect in China since 1994. On the other hand, only by means of the change in foreign reserves to dissipate the exchange market pressure of China, it may restrict the choice of the policy instruments of the authorities. Furthermore, it is disadvantage to the openness of financial market and introducing capital convertibility for China.
Therefore, it is necessary to properly broaden the band of the RMB exchange rates under the precondition of keeping the relative stabilization of the foreign exchange market in China for the long haul. At present, one of the most important matters is to actualize the market-oriented reform of the RMB Exchange rate formation mechanism for China. That is to say that the RMB Exchange rates should be determined by the market power of the supply and the demand for the foreign exchange. This is the best choice of policies for China under current condition [13] .
